53BP1 is associated with replication protein A and is required for RPA2 hyperphosphorylation following DNA damage.
p53-binding protein 1 (53BP1) acts as an 'adaptor/mediator' for transducing DNA damage signals, especially following detection of DNA double-strand breaks. In an effort to broaden our understanding of the protein network surrounding 53BP1, we isolated possible 53BP1 binding partners by co-immunoprecipitation, and identified them via tandem mass spectrometric analysis. The 53BP1-associated proteins included RPA1 and RPA2, two components of the replication protein A (RPA) complex. The presence of RPA components in the immunoprecipitates was confirmed by immunoblotting, and we found that the association between 53BP1 and RPA2 was disrupted following DNA damage induced by treatment with camptothecin, a topoisomerase I inhibitor. To investigate the functional meaning of the 53BP1 and RPA interaction, we established U2OS osteosarcoma cell lines stably expressing dominant-negative fragments of 53BP1. We found that camptothecin-induced RPA2 phosphorylation was inhibited in these cells, and also following 53BP1 knockdown by siRNA transfection. On the cellular level, camptothecin-induced apoptosis was augmented in the dominant-negative cell lines, resulting in increased chemosensitivity to this drug. Taken together, these results suggest that 53BP1 is involved in DNA damage-induced RPA2 hyperphosphorylation, and inhibition of 53BP1 function may sensitize cancer cells to camptothecin treatment.